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f(p,t) = > b,(p) [F,0) (19) 
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with corresponding kernels by means of simple transformations of 
the system of functions r,(t). The number of orders of these trans- 


formations (magnitude 1) is equal to the number of functions Y(t 


independent of each other, whose linear combination represents a 
function ry (t), constituting a system of functions ry) (t). It fol- 


lows from the solution that as, may not be single-valued and it 
follows that there may be several forms of represeniation of a gi- 
ven non-stationary operator Q(p,t) as a sum of stationary opera-~ 
tors. There are 2 Soviet—-bloc references. 
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correlation function and spectral density of the input signal, 
iEq.(2) requires prior determination of the weighting function and 


double integration over a real region. Eq.(3) requires the 

input spectral density to be found. The author proposes simpler 
formulae based on the Laplace transform of the correlation mee 
function. The method has the following steps. / 
lL. From Laplace transform tables the transform of Fx(p), 


the output (sic) signal correlation function is found. 
2, From the same tables, the inverse transforms of the transfer 
function W(p) and of W(p)Fx(p) are found. 
The dispersion Dy(t) is calculated from the formula 
t 
p(t) = 2, x,(u) x, (u) du (12) 
y © TL 2 


Eq.(12) is equivalent toa differential equation, The method 
permits various "short-cuts" of operational calculus to be applied, 
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TITLE: Optimal dynamic system with mathematical expectation 


expandable in harmonic components 


PE RIUDICAL: Akademiya nauk SSSR. Izvestiya; Otdeleniye 
tekhnicheskikh nauk, Energetika i avtomatika, no.6, 
1962, 67-75 


TEXT; At the input of a dynamic system there may frequently Fi 
be present random processes with mathematical expectation : 
periodically varying with time - in the special case constant. 

lf the mathematical expectation of such a process has a symmetry 

ot only the first or only the second kind, the optimal trausfer 
function of the system may be found by algebraic methods 

previously discussed by the author (Izv. AN SSSR, OTN, Energetika 

i avtomatika, no.5, 19602). The method remains valid even where 

the harmonic components have incommensurable, periods, The criterion 
used to express optimality is the minimum of the steady state mean 
dispersion of the reproduction error about a zero mathematical 
expectation, Two simple examples are given as illustrations. 
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AUTHOR: _ Sklyarevich, A. N.—(Riga) 

TITLE: An algebraic method of determining an optimum transfer 
function : 


PERIODICAL: Avtomatika i telemekhanika, v- 23, no. 9, 1962, 1154- 
1164 : ; : ; 


TEXT: The author presents a method of determining optimum trans- 
fer functions which makes it possible to see clearly their physi- 
cal meaning and properties. It is assumed that both the controlling 
and perturbation signals are stationary random functions of time ' 
with mathematical expectation equal to zero and with given aujo- 7) 
and mutual-correlation functions. For the above assumptions simple 
algebraic equations are derived which permit determination of the 
transfer function of a physically realizable system from the condi- 
tion of minimum dispersion of the reproduction error, provided the 
operating time is sufficiently long. Determination of the r.m.8. 
_error is curried out by generalizing the method given earlier by 
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772 
the author (Avtomatika i telemekhanika, v. 25, no. 7, 1961). The 
expression obtained for the optimum transfer function corres ponds 
in the most general case to an unstable dynamic system. Its forml vA 
transformation is used for approximate evaluation of the optimi- ‘ie 
zation of the system obtained from the determination of the spec~ 
tral density and of the dispersion of reproduction error. In order 
that the transfer function of the optimum system determine a stable, 
physically realizable dynamic system, the set of transfer functions 
to which the above function belongs, is restricted and only the po- 
sitions of poles to the left of the integration liné are taken into 
account in the integration process. The method is applied to the 
following: the problem of smoothing, of determining the optimum 
differentiator, of anticipation and of determining an optimum dyna~ 
mic system with given auto- and mutual~correlation functions and 
the transform operator of the optimum transfer function. 
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ABSTRACT: The problem of simplifying the study of linear automatic control systems 
whose behavior is described by the gperetcr equation |, 
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by means of representing the acmeatoe o(p, t) as a product of simpler operators is 
analyzed. On the basis of the author's earlier studies (Avtomatika i telemekhanika, 
v. 22, no. 3; and no. le, 1961) where it was shown that every first-order linear dif- 
ferential operator can be represented in the form 
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where ¥,,(t) and ,9(t) are kernels of the operator and p is a atoseutial operator, 
it is proved that any n-th order linear differential operator can be represented as 
a product of first-order linear differential operators. It is also shown that there 
exist an infinite number of representations for the same operator. A method for. 
factorizing linear operators is presented which is used for determining the frequency 
response function of the dynamic system on the basis of frequency~response fwictions 
of individual components. Two examples illustrate the theory. Orjg. art. has: 22 
formulas. [EK] 
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: ABSTRACT: From the instant a failure occurs within a logical automaton to the instant this 

| failure is deteeted, the automaton aceurately carries out a certain number of operations. 

' Since’the number of faultless cycles is a statistical event, the authors derived equations 

i yielding the statistical distribution of automaton operations during the transient and stationary — 
' operating conditions, The theory applies to arbitrary primitive or inertial automatons with a 
' single output whese operating conditions are specified by a diagram of cycles showing all the 


bi 
i: 
! 
U 
| 
i 
i 
i 
i 
£ 
; 
t 


| 1/2 


Geeiea 643 Ucar cn LA me i 
zk aes eTes PO et Fa He a vat TUITE 
: i Mt nh THEA EWE REEL RESAHER ES Ce ESTEE 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020005-2" 


“BEPROVER FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020005-2 


a ees a ROC ON AOE LAS OO OD Rl mee MICE TL UME UU Cement PEST EM ast Cer EL nels Us ELSE EES 


“ACC NR: = A PGO21980 gj 


i transitions which are possible within the automaton. The transitions within the automaton 

' occur during a certain operating time interval, the input of the automaton accepts potential 

* . signals, the statistical characteristics of input signals remain constant for all intervals of 

: : the automaton's opczation, the signals appearing at the input are statistically mutually inde- 

* | pendent, the changes in input signals occur only during the start of an interval, failures also 

. + appear only at the start of intervals, all transitions within the automaton are possible, and 

: | the logical automaton responds instantaneously, i.e., the output signal changes for all prac- 

| tical purposes simultaneously with the change of input signals so that during the operating 

| time interval there occur no variations in the input or output signals. The methodology is 

| presented for the determination of the statistical characteristic of the number of cycles of 
faultless operation of automatons following the occurrence of a failure. Orig. art. has: 35 
formulas, 1 table, and 2 figures. 
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Sklyarevich, Akiva Nukhimovich 
Reducing linear operators in problems of automatic control (Privedeniye nei 
opcratorov v zadachakh avtomaticheskogo upravleniya) Riga, Izd-vo "'Zinatne," 
1565, 155 p, illus., biblio, (At head of title: Akademiya nauk Latviyskoy SSR. 

Institut elektronild i vychislitel'noy tekhniki) 2500 copies printed. 
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tizing methods for reducing linear nonstationary to operators describing auto- 
matic control systems with variable parameters to stationary operators, and 
of applying these methods to the solution of problems in the analysis of such 
dynamic systems, The greatest attention is paid to methods for reducing 
linear nonstationary operators to sums and products of stationary operators 
tor corresponding kernels. The application of these methods to finding the 
weighting function of a linear dynamic system with variable parameters, to 
determining its stability, and to estimating the upper and lower bounds of the 
system response to a given input is shown, This book is based on articles 
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| published in 1961—1964 in Avtomatika i telemekhanika (Automation and tele- 
| mechanics), and in the irregular serial Avtomatika i vychislitel'naya tekhnika 
| (Automation and computer engineering) published by the Academy of Sciences, 
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Latvian SSR, It also presents new facts which are, as yet, unpublished 
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The problem of finding the distribution function, G(n), ox the number n 
< work cycles of a finite automaton from the start untii the emergence of 
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up to the internal occurence of a fault; and the time from the internal fault occu- 
rence to the error emergence at the output of the automaton, The statistical characte 
ristics of on ~ the number of cycles until internal fault occurence, and of n, e# 
the numoer of tcycles from the fault occurence until error emergence are assumed tof 
be known ard given as the unconditional distribution function F(n Dp ana the conditia, 
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Mechanization of heavy work on livestock farms. Nauka i pered. Op. 
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(Farm mechanization) (Stock and stockbreeding) 
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Investigation of U°2 Fission y-Rays in the Energy PA ~ 2669 
Range up to 250 keV. 


and fission neutrons. The spectra were recorded in different po- 
sitions of the crystal and they have almost identical shapes but 
different intensities. The spectrum of the y-rays which are crea- 
ted at fission in the energy range from loo to 250 keV consists of 
many lines. These lines correspond to the y-rays which are emitted 
by different fission products in excited states. These states are 
created after the emission of neutrons and hard y-rays by the fis- 
sion fragments. The life span of these states (~lo%sec) obvious- 
ly indicates a dipole-like character of the transitions. To the 
_ quadrupole transition with the life span of lo"9 sec there corre- 

sponds a quadrupole moment of the nucleus of ~2.5,107#*cm*, 
( 6 reproductions and 1 chart ). 
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AUTHORS: Sklyarevakty »V.V. » Stepanov ,Le.P.» Obinyakov B.A. B9-1-2/ 29 

TITLE: The Measuring of Gemma Quanta Produced py the Capture of Thermal 


Neutrons in Some Rare Earth Nuclei ( Issledovaniye pees von~ 
nikayushchikh pri zakhvate teplovykh neytronov yadrani nekotorykh 
redkozemel' nykh elementov) 


PERIODICAL: Atomnaya Energiya, 4958, Vol. 4, Nr 1+ PP» 92—25 (USSR) 
ABSTRACT: By means of a scintillation spectrometer the energies of the {- quanta, 


their intensities; and the conversion coefficients were measured 88 
follows! 


f° radiating E yin intensity ( number multipole oly ob) 
nucleus KeV of quanta per neu- order 
tron capture 
pr'68 82 0.18 E 2 4.6 264 
485 0.64 E 2 0.20 0.084 
Het 78 92 0.19 E 2 4.0 407 
xen 243 0.55 E 2 0.13 0.07 
gat 79 0.104 E2 2,0 2.05 
Card 12 483 0.22 E2 0.22 0.09 
STITT STN EN TTT Ee IO TE a 
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The Measuring of Garma Quanta Produced by the Capture 89-1~2/ 29 
of Thermal Neutrons in Some Rare Earth Nuclei 
@a156 87 0.437 E2 4037 1025 
é 196 0.277 E 2 0.17 0.054 
py165 78 0.028 4 het 0.68 
104, 0.018 E3 a0: 22.6 
480 0.16 E 2 0.22 0.1 
Eu!52 72 0. Old, 
90 0.20 
Ho! 68 424 0.20 
41,2 0.31 
a 182 407 0.152 
133 0.30 
470 0.22 
272 0.7 
Tut 70 150 0.073 


There are 5 figures, 1 table, and 12 references, 6 of which are Slavic. 
SUBMITTED: August 8, 1957 
AVATLABLE: Library of Congress 
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AUTHORS 3 sklyarevskly»s vy. V., Stepanovs Ye. Poy Obinyakov, B. A. 
TitLins The Spectrum of Soft #-Rays Produced at the Capture of Thermal 
6 


Neutrons of the Nuclei Cu 


(Spektry myagkikh yeluchey, yoznikayushohikh pri zakhvate 
teplovykh ney tronov yadrami cu 7 cu, Ag 


eSRIODICAL:  Atomnaya energiya, 1958, Vol 5» Nr 4, pp 454-456 (us 24) 


ABETRACT: The soft w-rays were measured by means of a scintillation 
spectrometer with a NaJ(TI)-crystal- The experimental arrangc- 
rent and the measuring method are precisely described (Ref 1)- 

The following #-quanta were measured! ; 


qeemitting By in keV Intensity (Number of the 
jsotope quanta per captured neutron) 
cult 155 45 0,23 + 0,04 
205 + 10 0,05 + 0,02 
, 276 + 10 0,25 + 0,05 
Card 1/3 
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sov/89-5-4-8/24 
The Spectrum of Soft #-Rays Produced at the Capture of Thermal Neutrons of 


1 10 115 
the Nuclei cu®? , cu®?, Ag OT. Ag 7 and In 


gare: 92 + 5 0,13 + 0,03 
180 + 10 0,34 + 0,10 
ag 08 82 + 2 0,20 + 0,04 
117 + 2 0,11 + 0,02 
199 + 3 0,34 + 0,06 
xa’*® 78 + 3 0,09 + 0,03 
116 + 2 0,21 + 0,04 
196 + 3 0,32 + 0,06 
232 + 10 0,07 + 0,02 
ie 10 +5 0,05 + 0,02 
102 + 3 0,18 + 0,04 
175 aa 5 0,31 + 0,06 
285 + 10 0,42 + 0,08 
The results obtained agree well with previously obtained 
results. 5 
V. S. Zolotsrey placed a sufficiently large amount of enriche 
wired 
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isttopes at the authors! disposal. L. V. Groshev and D. P. 
Grechukhin took part in discussions on this paper. 
There are 2 figures, 1 taple, and 5 references, 4 of which are 


Soviet 
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AUTHORS: Ski; j yi Stepanov. fe. Pa: 
Medvedev, B. A- 
TITLE: 
Charge Distribution of Fragnen 
oskolkov deleniys 
PERIODICAL: Zhurnal eksperimental'no 
Yol 36, Nr 15 PP 326 328 (USSR) 
ABSTRACT: The present paper de 


measurements; 
fragments ov 
system consisted of 8 


225 (which was subje 
neutrons cf 
the spectrum of the 
yw? within the energy ran 
Card 1/3 


APPROVED FOR RELEASE: 03/14/2001 


Her pepe pis ee 


The X-Ray K-Radiation of the Fragaents of Fission and the 


i vraspredeleniye ogkolkov po zaryedam 


yi teoreticheskoy fiziki, 


als with new measurements of the spectrum 
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The X-Ray K-Radiation cf whe Fragments cf Fisaion s0v/56-36-1~-52/62 
and the Charge Distribution of Fragments 


which correspond to the energies (.6 + 7) and (31 + 4,5) kev; 
the half-widths amount to 35 and 224 respectively. These lines 
undoubtedly belong to the X-ray K--radiation of the fragments 
of the light and heavy groups: Tne energy distribution w(E) 

of the X-ray K-radiation of the fragmente is apparently 
connested with the charge distribution W(Z) of the fragments. 
On the basis of the results obtained it ig therefore possible 
to estimates the widths of W(2). In this connection it may 

be assumea thet the distributions W(E) and W(Z) are Gaussian 
curves with the total widths & and do at half the height of 


the line. The values of df |e are (td.5 + 3)% and (8.5 + 1.5)% 
for tne light and for the heavy group of fragments respectively. 
Hers dof Z, = d,/2E, hoids, and the energies 2, eorrespond to 


the positions of aistribution maxima with respe:t to E. The 
values obtained here for the width of the distribution of 

fragments over the charges are muy approximated values, The 
intensity of the line with the energy of 16 kev amounted to 


0.10 + 9.03 quanta per fission. The authors thank 
Card 2/3 “ 
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The X-Ray K-Radiation of the Fragments of Fission SCV /56~-36=1~-52/62 
and the Charge Distribution of Fragments 


V. M. Strutinskiy for some valuable advice. There are 
1 figure and 4 Soviet references. 
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AUTHORS : Samoylov, =. Nits Sklyarevahiy, 7. Ue: Steranov, “8. Pr. 
TITLE: whe Polarization of the Aul9%® Nuclei. in a Solution of Go.t 
in Iron (polyarisatsiya yader Au -” V ragtvore zolote Vv shele ve) 
\ vd « 7 


PERIODICAL: Zhurnal eksperinental'noy i teoreticheskoy fiziki, 1959, 
Jol 36, Mr 2, PP 644-645 (USSR) 


ABSTRACT: e. R. Khutsishvili (Ref 1) suggested a method for tne polari- 
zation of the nuclei of ferromagnetic elenents. The authors 
tried to generalize thig method to nuclei of non-ferromagnetic 

elenents introduced into a ferromagnetic. The present paper 
discusses the results of the investigation of the polarization 
specified in the title. The sample of the hn-Fe-alloy (0.3 
weight zercent) - a disk of 0.3 cm diameter and 0.01 em thick- 
ness) was irradiated by thermal neutrons in a reactor. After 
irradiation, the sample was temperel in vacuum and it was 
fastenel t2 the end of a copper "sold condyctor". ant78 
desintegrated by &-decay (transition 27 + 2) and then 4 
y-radiation of 411 kev {transition 2* o*) is emitted. At 

a temperature of ~ 0.015 K, the value of anisotropy is equal 
to 3.3%. The desree of magnetizasion of the sample in a con- 


is 


Card 1/3 gtant mignetic field amounted to ~C.6 of the geturation value. 
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198 S0V /56-36-2-5,/63 
The Tolariz.tion of the Au Nuclei in a Solution of Sold in Iron 


The true vaine of the anisotropy (which correspowis te a 
100% wacvebization of! the gunple), bthercfore is equal to 
E = 3.3/0.6 = 5.5%. According to these results, the value of 
f= uH/kTI is within the interval 0.3 - 0.4, and the polari- 
zation f£, of the nuclei Avu199 ~ within the interval 0.25 - 0.35. 
fu denotes the maynetic moment of An! 28, I - the spin of 

' end H - the mugnetic field on the nucleus au! 8), At 

= 0.015°K, fron the measured value @ = 0.3 - O.4 

(0.5 - 6.7).10° Oe. can be deduced. Suen a high field 
strength can he explained only by the existence of a ragnetic 
moment in the electron shell of the Au atoms contuined in the 
Au-Fe alloy. the formation of such a magnetic moment can be 
caused by the exchange interaction between the electron shells 
of the Au and Fe atoms in the Au-Fe alloy. It is not impossible, 
however, that the Au atoms in the Au-Fe sulloy are paremagnetic 
tons which have no exchange bonds with the Fe atoms. It is 
hoped that the method of introducing nuclei into ferromagnetic 
alloys considerably increases the number of the elements 
which are aubjected to polarization. Noreover, the investiga- 
tion of the polarization of nuclei in varicus alloys may supoly 
data concerninz the magnetic properties of the atoms in 
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ishvili segted a method for the 
STRACT s 1 years ago Khutsishvili sugges 
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: ° 
t - by He 
which was verified experimentally at 0.05 net oe 
Ye, Alekseyevasdy I. F. Shchegolev Ces Ve fae a 
y carr 
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results obtained by polarization investigatiors c 
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ferromagnetic alloy “permendure"™ (Co:Fe=) if ua spas 

had a thickness of 0.2 mm and a GLaMeR ee oT ree meter 

irradiated in a reactor with thermal neutro - au 

it was tempered in a vacuun, following ae cents 
Card 1/3 subjected to cold- and magnetic treatment (1000 oe). 
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occurring -radiation was recorded by means of two 


scintillation counters with Cad-crystals. The activity 

of the samples amounted to 3 - 4 fC. Several series of 
measurements sere carried out on two samples. The results 

are shown ty a figure, & diagram which represents ye(1/2). 
It holds that & =1 - n(0)/N( 2) N(O) is the number of 
counts along the field, n(/) is the number of counts 
transverse to the field. The measuring results are scattered 
about a straight line which may be represented by 


& = 1,2.107¢27*, At very low temperatures a deviation from 
this law occurs. For HK = 2.5.10°G the euthors obtained & 


value of the constant of hyperfine splitting A = 244210 
which is in good agreement with the values obtained in 
reference 4. Experiments carried out with respect to the 
polarization of iron nuclei in Armco iron samples (3 om 
diameter, O.1 ma thickness, activity 2-3 pC) showed that 


: toca 0. : 
Card 2/3 within the range of from 0.01 - 0.03 to 1 KE no anisotropy 
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Polarization of Cobalt- and Iron Nuclei in sov/56-36-5-7/76 

Ferromagnetics 
of | Menragias could be observed. At H = 2.5.10°G and 
6 0.5%) p was determined as amounting to # 21.5 

The authors finally thank {e. K. 

Zavoyskiy for his interest and advice, and L. y. Groshav 

for discussing the results. There are 4 figure and 5 

references, 2 of which are Soviet. 
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24(3) 
AUTHORS: Samoylov, Be Ne» sklyarevakiy, V- Ves sov /56-36-6-56/66 


Stepanov, Ye. Pe” 


TITLE: Nuclear Polarization of Weakly Magnetic Elements; Introduced 
Into Ferronagnetics (Polyarizatsiye yader slabomagnitnykh 
elementov, yvedennykh V ferromagnetik) 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1959+ 
vol 36, Nr 6, pP 1944-1946 (USSR) 


ABSTRACT: Following an earlier paper (Ref 4) on the polarization of 


av 8 -nuciet in Au-Fe-alloyss the authors in the present 
"Letter to the Editor" publish results obtained by polariza- 
tion measurements of gp'2?-nuclei in weak st-solutions in 
tron and of tn’ '4"-nuclei in such In-solutions jn Fe. An 
Sb-Fe-alloy (0.6 weight% Sb) was irradiated in a reactor with 


thermal neutrons; the activity of the gp '2? amounted to about 
4 pC. The results obtained by one of each of the measurements 
of the anisotropy of y-radiation carried out are given by 4 


figure (B= 566 kev (transition ot»ot), y-emission after 
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Nuclear Polarization of Weakly Magnetic Elements, gov /56-36-6-96/66 
Introduced Into Ferromagnetics 


p-decay of gp?” (transition 2 > a*)). The experimental points 
show the dependence of the intensity of the y-rays counted by 
means of a detector at angles of © = 9° and 90° to the field 
direction upon time after demagnetization of the salt. Between 
5 to 50 min the temperature changed from 0.025 to 6.035° Ke 

410 minutes after demagnetization a yranisotropy of & = 2.5 % 
wag measured at & temperature of 0.039 K. (& = 4 -6(0°)/H(90%) - 
denotes the number of counts at an angle (6)). For In~Fe 


Cov weight% In), the following results are obtained: In 
BE. = 192 kev (5* » it), 7 (5 ain after demagnetization) 


Y 
0.035° K3e~8 % at T 0.04° K. Further, ane! was investigated 
in Cr-Fe. Results: 320 kev (5/27 » 71/27) y-emission after 


E 
ot : 

K-capture of the C (1/2 25/2 ) within the temperature 
interval of from 0.03 to 1° K. There follows a short dis- 
cussion of measurement accuracy and of the results obtained. 
Tt may be concluded from these results that the method of 
the nuclear polarization of weakly magnetic atoms by intro- 
ducing them into @ ferromagnetic has universal character and 


414m, 


how 
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renders it possible to attain relatively high degrees of 
polarization. The authors finally thank Ye. K. Zavoyskiy 

for his valuable advice, L. D. Puzikov for his assistance 

in calculating the angular distribution of y-radiation, and 
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p= oo is the electron momentum, A and p are paremeters, linear 
combinations of the nuclear matrix elements as defined oy Horita-Horita yee 
(Phys. Kev 109, 2048, 1958), By is the nuclear magnetic moment’ and H, 


the local field. The experimental arrangement has been described in Ref. 
2, After activation by thermal neutrons the specimens, containing 
-0.3% by weight gold and ~ 4% by weight iron and nickel, respectively, were 


annealed at .1000°C for 2-3 hr. &# was plotted as @ function of 1/f and 
after corrections had been incorporated, it was found from the gradient of 
the straight lines that: %: = ~(8.940.3) 1072" | for gold in iron and 


fos =(14640.1) 10772 | for gold in nickel. With Eq. (4) the following 
was found 
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singularities in the vicinity of the Curie point T, = 214¢ and a minimum in the 
Mossbauer-effect probability. These singularities are apparently connected with the 
fact that an anomalous decrease in the frequency of one of the transverse optical . 
branches of the lattice takes place on approaching the ferroelectric transition point 
in crystals with perovskite structure. The decrease in the quadrupole splitting with | 
increase of temperature to T, is connected with a decrease in the spontaneous polari- 
‘gation. The asymmetry of the quadrupole-splitting line, which has'a minimum near Ty 
| and reverses sign, can be due either to anisotropy of the Moasbauer-effect probabili 
| or to relaxation of the electron spins in a ferromagnet. It tb concluded that an. 
‘investigation of the temperature variation of the asymmetry can give: important in- 
formation on the dynamics of the realignment of the crystal’ structure during the | aes 
‘ferroelectric transition. The authors thank F, Ye. Chukreyey, and ¥..I. Man'ko for | | J 
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| ABSTRACT : Irradiation tallic gadolinium in a reactor (97% Gal60 gives rise to 
_ithe reaction steO(nyjoalol. 3-7 min rol 1 and the decay of the ners causes emission 
lof y» rays of 1, The authors investigated the Mossbauer spectra of such a source, 
i constituting in fact Dy! impurity nuclei in a gadolinium lattice. The magnetic 
; | properties of the’ gadolinium matrix were investigated by studying the hyperfine 
isplitting of the 7 rays of these Dy161 nuclei. 
{ The absorber used was polycrystalline Dy20. (40 mg/cm, 90% py*®4). ALT= 300°K, the 
" py} 05 has a “thick” absorption line (~1 cwfsec, TL, = 0.02 cu/sec), which is suitable, how. 
| ever, for the study of large magnetic hyperfine splittings of the source (~C5 cn/ sec) 


A Mossbaver spectrometer was used with a permanent-~magnet vibrator, operating in 
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At T = 5°K the, spectrum is the usual hyperfine splitting spectrum of Dy'®2, consisting 
of 14 lines (not ali! lines are resolved). The magnitude of the magnetic splitting corresponds 
toa field ~7.3 x 107 Oe on the Dy nuclei. At T= 16°K the number of lines increases, and at 
T = 30°K it assumes ihe previous value, ‘but the relative intensity of the central peak in- 
creases sharply compared with the spectrum at 5°K. With further rise in temperature the mage 
netic splitting decreases gradually and finally vanishes near: the Curie point of gadolinium. 

This behavior of the spectra can be explained as followa. At T  5°K there are two dif- 


ferent systems of lines (two different Spectra) with approximately identical hyperfine aplit- 
ting. With increasing temperature, the magnetic splitting of one of these spectra 
decreases rapidly'and vanishes at T = 30°K. The lines of the spectra are crowded 
together and entef} the central peak, thus increasing its intensity. Measurements 

of individual speé¢tral lines at T = 7+5 and 10°K have made it possible to trace the 
broadening and thé splitting of the spectral lines at 9°K. In addition, we measured 
the individual lines of the spectrum at T = 5°K with an absorber heated to T = 800°K 
and having a narrower line than at T = 300°K. These measurements have shown that 
the spectral lines at 5°K are doublets, i.e., this spectrum consists of two different 
spectra with somewhat differing hyperfine splittings. Two systems of hyperfine 
splittings were found to correspond to two different states of the electron shell 

of the Dy ions, produced in the B decay of TplOl, 4 distinctive feature of this 
case is that it id observed in a metal, where the relaxation times of the electron 
shell should seemingly be small. Figure 2 shows the ‘temperature dependence of the 
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